Metal accumulation in arthropods near a lead/zinc smelter in Arnoldstein, Austria. II. Formicidae.
Ants are of considerable importance in the cycling of pollutant metals in contaminated terrestrial ecosystems. However, little is known about their ecophysiological response to chronic (and acute) metal stress, either at the individual or the population level. In the present study, the concentrations of Pb, Cd, Cu, and Zn were compared in 13 species of Formicidae from different sites in the vicinity of a lead/zinc smelter in Arnoldstein, Austria. Results indicate species- and metal-dependent differences in site-specific accumulation patterns. A generalized ranking of metal levels in higher taxa, in decreasing order, is: Formicinae-Dolichoderinae-Myrmicinae. Lead, Cd and Zn body burdens decreased with increasing distance from the emission source, at least in some species, whereas Cu levels appeared to be site-independent in most cases. In general, metal body burdens were higher in summer than in spring, irrespective of site, species or metal. Measured lead levels in Formicidae exceeded previously reported field data by 1 to 2 orders of magnitude, stressing the enormous impact of lead on the Arnoldstein area. A decrease of Cd, Cu and Zn concentrations was recorded in ants collected two years after closure of the smelting complex, but lead levels remained constant. The metal levels were lower in pupae than in workers. The present results indicate differentiated metal regulatory capabilities and strategies in the investigated species, but the inherent bionomics of ants render interpretations of field data difficult and more emphasis should be laid on the ecophysiology of metals in Formicidae.